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(54) ON-CAR DYNAMO CONTROL SYSTEM 

(57)Abstract: 

PURPOSE: To adapt a dynamo control system to the 
operating conditions of an internal-combustion engine by 
controlling the field current of a dynamo according to a 
predetermined pattern corresponding to the type of 
variation of load. 

CONSTITUTION: A CPU 81 in an engine control unit 
(ECU) 8 controls an internal- combustion engine 1 and 
further detects variation of load on the internal- 
combustion engine and discriminates the type thereof. 
Field current If immediate before throw-in of load is 
determined based on an output from a current sensor 35 
followed by determination of a corresponding cut off 
duty signal Doff which is employed as the magnitude at 
an initial cut section SD. Subsequently, the ECU 8 sets 
the inclination at a damping section RD. A control pulse 
P is then outputted according to the pattern of the cut 
off duty signal from the I/OLSI 84 in the ECU 8. A 
controller 5 then controls the field current If and thus 
controls the operation of an ON-car dynamo 3. 
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XI1 1E£ a IT30I £IS WH & h S:>|21 XilOi A|±g2J ECU°I gSfS ^So^~ 

SD2ES £91 XilOUl^^ =?^m UEHdj 

X113ES #?\ MQ\K\^2] M0\ 5«2| 5|S UEK2 USE, 

JII4E (a) LHAi (f )~ ITS fllOilWI^ gsta £g£|-S EffiE, 

JD5E LHXI H7E (a), (b), (c)S S S"g21 0!^S 5HM££ SEI 301, g 

*il8E(a) LHAI (d)S &?\¥tt SSAI°J XilCH Al^^j gsfg UQH! EitlE, 

3I9ES 27l^oF S^A|2J XilOiOil A»£l& Harass* asa* £E|*!2| UEFtf HEH 



SHOE (a) LHAi (c)S 011013 WA|2| gsfg ^Sofe ERSE, 
SHIES' LH37l^-2J ^EI2F°J Sh^lM HEH = , 
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312S(a) LHXI (d)£ 3\£.2.2. £EI a 321 £71 5HM^2| 2§2| i2gi gSS^I a£ Eh*! 

313S(a) LHX1 (c)S AI5AI2J X-flOl A|£H S=« LJEhyj Z,^ E)«£, 
SIMEfe A|=A|2| LHS7IS2I SI3^2| Sf|#EHS UEh3 HEH = . 
315E(a) LHA"| (c)= #71 A|§A|0)| -S10|A|2| QB SUCH UEftfS, 
S1 1 6E (a) LHXI (c)£ #S iTSAISJ 301 A|*B M^M UEFtf ID*£. 
31751(a) LHX1 (c)£ 301 A|±l E. 

318E LHA"I 3 22E^ #71 30) Al^gS) Zf* §5J-g UEfti! HiS° jfcMOIQ. 
* ES°I ^fi^MQII CHSf ^2°l 

I : LH97|=h 3 : ?OT 1*271 
5 : 3013*1 8 : ECU 

II : 3SH§ 31 : JTOafl 
[ST32| #A1ltH fig] 

S ^§2 SHIt* »S2| #3711011 W 2£S Hoi, #71 LH27I*KHI 2|oH31 112 ^lEI 

0) IT3S *»ofe »H IT27I2I 301 Al^ltHI 5.^ 201 Q. 

seh as*wi era ei a. a maoism! hj^i-ch sis ^eioi sra* tm= »m ir27i°i 301=. a 

sol ±sa oio^i- Eig to » asa ssaroi ssi tmn, as t*B. 0|#2| 2^011 = 711 
W BBS *tB*KM 1T2§ SXISh^ 210121 

3E IS^ ^7tU 60-161952: SSOfl 2|o|-2, 3£ol HilEiEl S^SHJ- OHJ-EK 2SS #EHU 2713 

n u-ehhs 27i2is^ ^asi s B -£itf httsnroi dhjiss sseis oi^oixi^ 3oi#*i=. woisoiu 

5BHlSi^ag 2^ol-S StWJ£ LHS7IS2I SanKHMHS SeiSKM »J0aa2| £a#EH 

H^-aiam8f«.majas ! j8k Ai Jffl 1 Wd , ssB^WiS 

s ?nxfai?7i- s^eioi #71 i*27i= ira #eh7i- an. ^ssim 22s ^as sxiei7i msoiq. 

a SfSS, #71 SEH 7ls<HI S0IAI2I gHSM S°fSK3, #71 LHS?l5tf& Wa^lS CH^ 
*hcf 37l&2J °-° EH011 ^°H31 OH ° ^tith ^27|S| 301 

a ran 2i*ra. #7121 =*?s waa^i «*km, *nrw static lhstizku- #71 malison sioioi 

3i uh= »3 ^37121 301 AI^BIOI 3°^D. 

#7i2i a I'sse oi^oixi^ s-a7i2i 301 ai^swia-is, ira §si-s2i a h a7is- lhs7ishhi 

ass riPaWss a m&grto%m mwss^^sr ** a *' 401 

a^Hs, b srs on 2johs #71 7is*i ^msm ara^iej ^ae^, ^ 3iaas» aa«»s« 

aa»l£. LH27I^°I S^#EHOfl 2|9HM 7h& ajtW 
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0ISK B grgoj sjgA|0||3 01^012 W! §"3712] MQ\ AI^BOO S*K)|, E9S S^EAi 

373, *II2E(HI = £9| a S90II SJfci- WO »a?ISJ fl|CH A|±^2J a SI :?SOI EAIEIOI an, 0| £ 
9011 aOiAi, 0\\W IE »6»5 xHfOil Bns LH9?I5K1)S si 3 £231 S^WS ^ 3 

®B^(\))m ^umn aa. oi 3^3^(10011^ eaieich aw s^lk ieiu ii 53 7i*i »a 
wa^io)^ Jm^SL^ eieidi aa. oi »n ^ h a7i(3)= §eh°j sra^ia- d»?ws ( si^oii tiixf 

32(31)1 aaSKN OI^CHXI^ SaXffiK 01 £ia*F2] 2|^E0il EH*»|£S 34*- 32(32, 32, 32)1 
3 lit!" IlgAI-S ^SEICH an, ZLEIH 01 5iaXI~ 491 LHE7l£K1)2| 3 e J 3^011 ^7imCH 5ia^§ 
3 UK E, 491 W3 21 (3)21 34 k 3d (32, 32, 32)0115 Dili #3 67H2] Q0I2EM *!giS 2^5f01 
OI^OiAl^ SSflS(33)^ S^EICH, ITa7|2J 34^ SSSKM aWM WIEHSI (4)011 § 

aSFEU ^SEIOI 2Q. 

491 »a mrs^i (3)chi^ n ^chl 491 WB MaE |( 4 )o, ^3°^ ^ weiei as-(v B) t asoraAi 
s^asra £gei-5 aa aoi5a(5)7F ^xieich aa. 01 aa aioi5»(5)s meiei aawoi 43 

21 014^01 EiE THAT aSU)« S7^ffi, LFB *!"E, 01 HEiEl aSTOMOl £S»(V) 0|oh 

71- EIE TtWa^dOS 3±AI31 XilDfl tSt^a. 01 ^"a *IIOi§xl(5)5 Sg£S*ElE g a -W HI- 

ef g-oi, 491 TiiwsaoDwi ^is s^g e5hxi^ektr)# ymn, oi m m^xi^ektr)! 
?ai*i^5 oioFchi 3 <ski\m asms ^§5i^(50)^ ^Ei2j ^ i±(pji 491 am msa 

^Ei(TR)2J tHiOI^CHI gjqSI-01 3 §• £Z1 tStlO. E, EES2J ^S(FD)^ 491 TJTjga (31)011 g 

is s^eih, 491 7oxra«<ir)^ **&(££)£! si aioi 491 Tii a oi )LHoii ikws 371 asr 

o^ Ei Kh o| E2H AI^rEi (TR)1 S^PI 1EHDI POI2E0IQ. 

a, 491 xJ-^CHl TttBS! LHE7I5KDS H tia S^H^ ^2H^D!d(2)e ^ ^^^(6, 6)011 a^EI 

n a^ 2^ aera »sbu- ^^^fq. 

01 LH9?I£H1)= 49i Xii2E0il UEMdl Oil Oil Ai^, ±Z\ W\(OJ\m 9S^Af) 4^11- LHS^I^OI 

47H^J ^3^1(51, 51...)2f3 ^?S5fl(52, 52. . . )J\ ^x|E|H, OlMOil B|tF01 ^- 3Sg 
S1F0! BICHBEIjI aEf. E, 491 LHS^15h(1 )CH1S ^ 7IS0hD SS =E1 3(53,53. .. )^h fl«EIIL 0121 
01IM ME St I- LHSS!" CI^E|^Ei(54)^ ^E1 HHaEI^ gt^ Haa 

Oil HjmOl ^ESf ^oFOI, ^ 7|#LH01I #a ^^AI^iQ. HEIH 011 ^^71 (51, 

51...), gteEin(53, 53 ...)£J LH3^!^ Ail 01 ±$\ 2!a (ECU) Oil 2\t\Q\ 

XilCH^Q. E, 491 X1I2E ^,49| LHS^I^KDOII ^^ofe ^gf ^o!9l E JH(7)2J LH^ 

0il= 211 491 ?S^I(51,51...)0il £=tW\ 1^(71)^1- ^xIEIH, 01 3g 

S^(71)£J e^-E E 491 ECU(8)0iI 2J§HD1 , ffllCHS-SI(72)g ^^i aCHSD. 

OiaWOL LH9?I£M1)^ X1ICHM tSol-^ 491 ECU(8)^ E301IE UEl-fcH UK} 30L 0111 19 DFOIH^ 
^^E1 ^1 OI^FOt S^^; EAItJ- MOilAi^ ^§ 3^1 tS^I ?ltl CPU(81),3^0il A^El 

^ ^ L1IOIE11 ^AI^^M 7l^j^^l $m 2Hg °4Ail^ 0ilSEI(RAM)(82) ^ ^ZHSOILM'StJ- CilOl 
Ei §i ^tT- ?I^£J- EI0IE ^El QilHE|(R0M)(82)^ ^E|H, E, OIM^ 17HS S^^g 
^£ ^lStlS(l/0 LST)(84) ^^lEIOi aQ. 01 I/O LST(84)^ 49| LHa^l&(1)M SICHOI ^5 
2J EFEKllEiU CilOIEiM 49 1 DF0IHM ^^EiLHOil S^o|-7| ^ 01! 1 13 WIEiEl 2°T(V B ) § 

oFy^a asoii ^m\i~ oi^ii paii- dsi A /o ^291 ^e LHStm aa. e, i/o 

LST(74)^, 491 OFOIH^ ^£E12j 2d"Hi-01l 2| TJSKfl ^711 MO\ot£ MO\£\±£. 

wm^m ^3eioi aa. 

014^ ECU(8)0|| 21*1" a DIOII H2tl- LH37I32J E^OIEiU QilOIEil 3^71 9\o\0\. mm 19 LH2 
SaElfe S7|^F(Q )1 571 SS7|(0|» IE 2H3I013 OIIOIIS^ 

i!!Ai§)(101), L J^2J ^(TJl 2A|^ ^^^!Ai(102), E^l^MHJ 7HS-E(8 )1 E§ 

liliA|(103), HH7I7^^2J £E(Q,)1 S^hOl S^2^2j ^3HI(A/F)1 ^01^1-71 OI*]- Q, 

^A1(104), LH27|^2| ^E E^ tia^El 2^71 $mO\ 491 B^H^(II)^ ±^ tia^(01ll 

IE ie)o^f m± mmnm bsb^- ^akios), 0111 is °-»^i^i ^ ^e e^ e 

S§ H JM2J ^lES^Ei 7I3-2J OI-OH ^a4-EH(S,)M 01-011 ^?|X|(106), 3EII1, 71&2J A| 

^1 mt^E ^EfE12J ^(S,)! A.EFE1 ^£1*1(107)^01 ^x|E|CH SD. EE, 491 

ESSiDia (2)0H£ ^Ml 4^EH(S,)01I a^AI 01^1 SAI^I-71 ao,^, (1Q8):?F ^^jEiOi a 

Q. 

□IS-Ofl LH37I3-2J =^ EFEhOIEJU CilOIEiOil 491 ECU(8)0j|^ 491 »n 

ttilEiEI(4)2] tHIEIEI aav a )0l, 3EIH 01 fflOl HEi£|(4)0| S^S 0111 IE ^1IEEF0|E |he ^Hj a 
7|^K41,41...)0iI £^E|£ ^ha^(U )1 SMol^ a^ 2!AI(42)2] ^^^27^ U0h7^Aj^ 491 

^a7i(3)2j 7i waa (31)01 ^sei^ 7j7jas(ir)s 2^0^ a^ ^Ai(35)2j a^7F aqgn 

aEF. Oil, a«{SA| (42,35)5 0111 IE 2l 4Af §1 Ol^ohCH 7^S! 20IQ. 

EEl- 491 ECU(8)0il^ ^XH2j S7I £^7|2j gEE11A1(9)l LHE7I3-2J 3^3^(11)011 ^EAI7|7| 
aAF 1E1X|(91)2J ^3^1 SAI^fe, CHICH3 ^ol- ^?lxl(92)2| fqd2(A)E E EjqEIH aCH 

oi on 2j^foi oiiDisa ^ai sa^a. 

oi^oii acHAi E7?i, ^a aoisa(5)s i«iEiEi(4)2i M^aa(%)i 2#ora, oi 
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ztm y\Et\9.\- umtmx aiaraeoos ^e acnmii, oi^ai ira:>i(3)2i sg§s» 
aoittQ. tra ecu(8)= #7i*»- *±m, msi^Ei mz\s.\= lh37ie»-2] iifei-oieim 

S^oHI, ±g2j 3af§ tSt!" ^, 01 3£HS2HHI 2J7im01 ^§2] 3^71 (#7|2J MMAI& g^uF^ 3 

g§ aoioPi ^7L J\mim\ #ss ssi *mF ^imi?i= sa-san, nan ^£j7ioii 7f 

3EiH, S VSOO BJ^hS ECU(8)^ #71 LH37IS(1)2| S^M aOTSf ORJEKUOPW& #71 # 
XH IT2!7|(3)24 XIICHoFE^ :?£EI01 S^CF. ^, #71 ECU(8)2] I/O LST(84)2J m^m 5§( 

azss. i/o lsi (84) ^ei^ aoi i±(P)7F »^aa,ira aois»(5)si aomscsojon 

qxaisiss n c a q both s^eih aa. 

oi xiicHti^(50)£j as?«oi a^ti- a 3ewi eaieioi so-, esoii sjoial »a 

fllEiEI(4)2J gqggTMS aO1SS(50)2| Sg^ EWM S^EIH, 31 S^S SSm h (50L 502)01 
01 SgJ^lEWOil E^EIOi °>LF. 01 "i 31 S^S! 39^(501, 502) CHI 2jm0j £° h E|H, H S^SCHI LFEF 
Ll~ d|H7|(503)2j ^(-)2J 2J=4£WM S^EICH 2JCF. 01 d|H17| (503)2] S(+)2| gJ^IB 

XFOII^, 01IS MS 71 01^21x1 (55)71- l£jiij£^ IGEJ^EW^Ei 37FEICH flIU EFOI2E(504)2] 

ekhi sf48&i= as aerowoi sambos, bo6)oii eimot ssrsoi, jisaousai a^aii a 

E, 73tK9Q7)S #71 B1U CFO|:£E(504)EF #71 3101 ±£1x1(55)2] AfOIOil tffflS XitJ-OICF. 

E, #71 2] H|iH7l(503)2J f^g feEI±XF3 ANOfIS (508)21 ti^2] S^EWOU S^EIH, 01 AND si 
5(508)2| ggag H2HAI±Ei(509)2] ffilOI± EW01I S^SJCL SJS, #71 ANDSIS(508)2| CFE^2] £J 
^EWOil^ ECU(8)5 ^Ei2] Xil Oi I±(P)7F OIDI C BSi mSFCfl £jqEIH SJCF. E, #71 M 

2HX|±Ei(509)2] S*IE1£ ±9\ W*^E\ «tK510) 3 18 S^EOTS xFXH ME1E1 (4)0)1 S^EIH, 

a omiEi its aioi5^i(5)2i a^.i5?H7;i>:Ei(TR)2j wioi^oii ^^Ein aa-. 

□I4HHI s-Aiioi ^st»- aoi§«(5)2i m^m iw^am ^ofsai, oi^f 

(HI £3t.MIF. 379, U|iil7l(503)S M4£E(a)(HI LFEh^j UFSF iTOL WIEiBI a°J" (V 8 )M 4:S2J 

2EJ-(V, h ) jIF hJIIH^I-3 Ai , =SE(b)0il LFEFtH HF2F ^Ol V.V.„ 2j S^Oll^ ^^^(OIIM #2 
^•(Vcc))^, ^ V„£J S^Qil^ ^= ^^(0(V))1 ^^EF. 

tJ-E, 3 LHgOfl ^oHA1~ EFstHI ^Aij^l ^goFLF, £J\ ECU(8)5^E1^ Wll 13 XfI4E(c)01l LFEF^l 
dFSF STOL A|^(t.)^5^E1 AISWKM ^§^J 1^^^ StF^F^ =Ei i!S(a r ,)DII CDa-AI, 5 

£(d)0il; UEF^h HF2F a 01 l^r(P) C EWM ^^SCF. 

EFB(HI OIM H|in7|(503)2J ^^(C)SF aO)l^(P)=, #71 AND f!5(506)2J 3v=CH| 2j^F01 ^El£0! ^ 
^HS^5^i, 01011 2J3FW *i!4E(e)01! LFEF^j dFSF ^^(E)OI 2CH2EF. 01 ^^(E)^ 

^?HAI^E1(507)M 71 » #71 XFXH ^71(3)21 ?tlAFa^(lr)2J ^Bi 801*^ IEF9I 5^ A|^E1 (TR)2J 
IHIOI^M ^^EIH, OISAI EF?J 5?h AI^Ei (TR)2J ^EH afflSTO ?1IAF2^(l r )M a4E(f)M UEM 

voi aoi»Q. 

OICHAi, #71 Xi|4E (c)Oil LFEF^ ECU (8)011 21^01 ^E!^ 9\MSLE. ^EI ^1 ( r r ) CHI E^FOl M^tt 
a5ES f3 Al OieFOil ^St^CF. 

01 71 £E| ^H(0,rr) #71 AND t|5(508)M ~?\% HJ£I M?HXI^Ei (TR)Oil 2J^EI^ aOi 1^(P) 
2] 2iH|(^Ei)2J ^Al^l B!iKSH§)M LFEF^j ^10111, J. K(Gtrr(a!))S OloF2j ^1^5 5A|^!EF. 

01 TIM^E ^Ei >j3[(Qrr)2J Z^OI ^ S^^, #71 EFSi AI^Ei (TR)2J SE(xFE^#EH)AI^OI 

hchxi, ^iaf2^(i,)7f oi 0,^2] aoi s^oii^ n £(ei#eh) ai^oi ^oi^, 

B ^ k S01IA1^ #7i^ 71^^ SEI <M^(a tr )M #71 S3 aOIS«(5) §2J aOiaS(50)2J C £jqB 
AF01I S^|}-£^M| xFXH ^S7|(3)2J aCHtF^II EILF, 01 9i^9.E. ^E| Ajs^rr)^ a6E0il 

LFEF^j UFSF ITOI ^HFQII CH^FOt, ^#01 3^#^ E^ II lE^j" AFS^OI E|^ 

1S^5 ^^EICH °[EF. HEIH, 01 TiM^E ^Ei d»2:(arr)2J 3^1, ^71 ^"S TIMlfM LFEF 

LH^ ^71 7|5^(SD)EF, 01 ^(SD)M °AioF^ Xi3^(TD)EF. II AUitl ^il¥(R0)5 ^ 

^EICH 2JEF. 0IM2J ^2J ^ ^7F E3 gOII KFi]^^E LFEFtf dFEF VOL 01 El 7FAI2J 2, h H5 £ 
§lj 4: SiEF. DIIM 13 SD2] sICHxl^ 100XOIH, TDM S(0)S^ Ml S^2j #71 0,rr 2] EH §3^ # 

^g#OI SQ. 

i, a?E(a),(b) SI (c)Oil^ #71 71i=5>E SEI i!5:(D fl rr)g 100(X)(AISt AiAi^l 
OW(AISt»)DW 5^F^ #^# II 01011 M aOi 1^(P)2J KF^, CFAI 0|0|| [EFEFA1 HF^-1 M 
aHAI^Ei(TR)CHIAI ^3EiS SS( ln.)(Sa» )2I ^^F ##01 £A|EIOi SiQ. 0IM2J EF^^^^EiE 3 
^ dF2F VOL Q,rr7F 11 1(30(%)«S ¥EiO(X)^ A1A1^| ^&0|| CCFEF #7| aOI 1^(P)2| SEAIZ!" 

oi a-^uKDL arcHS n ^ aizi-oi sch^h z.cf. heih oiefv^ ti^se ^ei 6i^(arr)M ?iiaf 

S^(lr)7F ±§2J 2H3I EIE^ 3MI Maxi^Ef (TR)# aOI^FH ^2 aCH3»(5)2| aOIS£(50) 
2J c a^9AF0il 2}^5&m #71 EF?-J M^H AI^Ei (TR)# H^c 2H(I,„)^ 3 15x1011 °iCHA1, 
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373 a,, d5:2| ^SAI<t.)W 21CHA1 0(A)DW IhtSKIl □ * Al^2| 31121- t,4H AlAlsl SI^SHJ). 

Oa„?y 9(0)01 as Aiscti) orasi Aig(t,.)oii aiojAi siaia zr®3 mwtia. 01 5HB2±i sei 
iista,,)^ sews aaasiws 3^oi3Ai «sa= msi saxi^Ei aoidsoi §san, 2-71 m- 

$1 MlHXl^EidR^rsi^EHe! 01 2# IH@(HI COEI-Al 3-731 3 2 £ XIB&fHS 0|*»Alg°^l 

H»aS(lr)a 2-iA|?|l= gsta 71-XIS SOI a. 

£S OloWl flgtta. E. Omi-21 H2EW UEW! ECU(8)LH2| CPU(B1)SM °io\0\ *S 

373- ECU(8)2J CPU(81)S, ej£|=! 2« S3 HI-EI-0IE1 501 21 TWO! LHS7ISKD1 flOtffiU- 5AI0II 
LHS7ISHW DJ4J«*^ai2| BSFE 2goKH 3 SUM SB*K:i.(M^1001). 

01 a #3 4IEB=U AIS(t1)0| SlOjA), g AIM TOEiaa »8S(bJJWS U 

eks dhSLh boi. »n miH£i(4)s^a #71 a7i wmwsj a« i« R igow sora 

P£!!AU42)(73I2E g-SPFaa*^ 01 *«raS(U )SJ aSF^EH. OJS «3 SUhi dU AttM SfW 

a?ta*h ^aol gsan, saioi hisswoii ueks aroi 9 bioi Aims 

D, 

gMwog, 3 m- f2 s 7 |. eoi j-jKHi ESEIS. WH ffllE1EI(4)2J WEI El 32KV,)£ 73of3ffl, 01 Oil 

co-Bui «rs jiich (5)= i?27i(3) 2j irsm snmi-s^ 3 that- aw(i,)i soman 

~iOfAI= LH 3713(1)00 Q\MM= 

ICH2I- 

olsi- irs 33i wra 2S(2S)oii cp-5 sia^(N)°i ascas)S s a^M^ a™ ?oi sas 
wasa s^owi scHAi?mwsfe ira?io)2i aro a*d.>* hmq ea-AiassAi (H8£(d)2i 

4'd) LH °i 71 E i-0|| CH*i- ^l-HUS £J^*H t£2.£M *I24=(N)2J 2§i 2j73loKHA"l- SIS 

(73l8S(c)2| gTdjSOIQ. 

OPIAL JIM £011 WHM. ECU(8)S OI^IHTOI SMS .-J^fn^.^^lS Jif^aS!^ 
w§*J- 54E2= SEJ d:£(0L„)2| IHSS, ^ ^7|2| S7I 3|S"(SD)5J 371, AI3^(TD)2| U0I, II 

an aa¥(«i)2i 3 Am ^mzm «s»w sd.(^ 1002.1003.1004). 

5 50, £j\ 5HE«(S0)2J 37|g §*ia(MSj 1002). ^ 3751 g7|^o| ^2JAI(t.) 2J221 711 W 

as(i,)t ass/<i(35)ca2s. ^ei°i ^^oiiai ?*m,oi sioii agtj- tim^ 

SEIi!S(0,„)24 2iS ?SK31. 012m 571 5HM^(SD)2J 37IS tiU. ^^2.S. TflXV aS(l,)» TIM 

2= 5ei dS(Q„)£j aara awi'ms aasoi uaa ^= s.^^^ 01213 01 9 M3 

ECU(8)°1 0ilSEI3 R0M(83)LH0il ^kft»^H, 2gS ^71 S|g2J 7H73- a^(lr)2| ulEfOIElS SKU 
01 SS ^M*^A1£ ^S^" ^7h2iQ. 

iasfe ^ 

JAKdD/dt) 
^71011 

?raB(if)a."aoi»H3i*»n a-27i(3)2j isi^f aoitio. ^- Ji»as(ir)=. ^7i »i8S(d)oii 

UEF"! HI-2J- 301, 27l^o |-2| ^ U 21 ^SOllS M7oUl. gSXI(l„)S^ 

a sch^ ^sioii msofe a(i„)jra aiai*i s7i*ct sd. 3 osn. a irasoi oissra 7itii^ 

YSI-7I- EIS S-a7l(3)2| LH37I3(1)CHI LHtt ^S|-2| SSS gSSI-Tfl SOI. 38E(c)0|E L|-Ef3 U12I- 

stJi g^^(N)2j A^j-jqsg ^e^fe s soi assj- fiaa^(wi=i3 oroieon sichais oi-oii 

5134= )2S 3§an 2iQ. 

daj aisoi aao^fAi omoii on oi a wraaAiai ssfoii s«jpi if stip. S7i*aj£j sra 

2hS & h EI, ?|- 0IIO1/aCIA1U(0l?K B?q MfflSOIEI- »)?!■ ^Sa^jr 3?. a BiaAi«Jffl2ES 





DJ)OI an. 01 ¥ohSS(HI 2I5K31 LH37I&2) Sia4^(N)S ^| 10E(b)CHI JiW£S UEia W^I^.f 

B aSOil 2|5K3, 01 ¥oraSl TtXH ^"3712) eraS^S 731 CH H2.g.f)i SIS 
73|1£2| aqdOODH SiCHAI 01 OflOia "thg saSW. Mfj 
= SEI dS(D. tt )l@21 i7|2| ?|E^(SD)g ^StJ-Q. 01 UH AI3¥(TD)2| aois 3(0)01 an, □ 
^ZHJia, t£ SD2| 2tS M 11EW LIERHS Uhffl- SOI LHS7IB2I 5l3^(N)2f ^731 BIIEiEI(4) 
2] a^aS. f (V.)0fl CHSolBAI SSSD. 
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0121^ mm M3 0K3IM ^t^J ttSilS ^SAIEHI SUWAL ?lM2i± 5EI ^2 (DLrr)M *D 12E(a) 
Oil LFEF4! b!h2h SOL ZL £71 5HM^(SD)E1 37IM 10Q%3*H ?HAI*«# UliOit yHIAI2K7)M 

si^ss o, as ^| AtiAioia. ^, sum uras as, SE(b>oe uEm hhhtoi *iAFa 

s aos o(A)nw aw oaoi mmv ^jeh°j zts wot smaiaa. heilf ara^iojoi 21 
sra #3Ei^ i«Eia(4)2i s^as-Ofc)= Hv §£g °Ai£in sin, n w^m »i2E(c) a (d)oiiE 
S hh^i. a0 i us ?i (3)2j s^asroi 01 wieiei asrouw inniOFAi= gas graoi tgtHAiAi 

SSI, OI2l£3fe 9\E2.E. SEI a2(0U)2J JHAIS (t )£S*E1 #71 ytflAIZK7)OI 3jTCT HflUhAI- 
ITS 71 (3)21 LHS7I5HHI CHt!" 2(0)01 EE] CH , Ml fio 1-711 ¥oFM 21!Sfe HF7F EIQIBS!Ch 

E 01 yHIAIZ»-(7)2j 712.^ LH 3713-21 5ia^(N)M SlfimJI #£A|?l?ilE EiCH 5ia^(N)21 a=sf 

HEiH^ 01 yb!lAIZK7)# 2|[H^^ ejflllf H£7F SJJI, ZLM £I^HAi^ #7|EJ SOI ^1 
ggl? 1H7I- 2AD. E ^a^o^ ira7l(3)2j 8f3S£ tiaAFM tlSA|7|^ ^E°l STS7I ^§£ia 
4*(«UIS7IS2| aa*(N))M SlEZtJl, E, #71 aU|Aia(7)S tHI El El aSTOUMS 2|gt!D. HHE 
S #7|£l- SOL gEI a^(arr)EJ £71 ?1E^(SD)EJ 371 M LH37I52J £ia^(N)SF WEI El 

0I#]ZF SOISFOI SD21 2JS ^gti" O-^CHl M^! (1004)011 H01AI 3±I*(RQ)21 2 AF(dD/dt)7F ggE! 
LK 3 [IH MM M3 LH 3 71 521 ga#EHM Li-Em EFEF0IE12J UFLF3 LH37I521 S^S(TOS AFg 
*HM £3*fe SE 7fe*H-K #7|2J £A|0i|0| afflAJfe 0I2M ^§2J 201 H3SF01 £§SFE^ 72 

ei oi °jq. el oi ±§2J as m37i5(i)2j ^of sasss hs^i-bai ^mtm H 501 

□ 5 *, oi ass tU2j Eilofl c&ew hoi i^(P)7f wseich, a»as(ir)7> xhoieioi 

^■a7|(3)HJ ^a ^^-01 XilCHEl^ 2= 2-7I2F ^^oFCK 

#71 TllXI-aWdO^ #7121 #^#2j Q,rr II @H CL1-EFA1 , SMQ£(c)M UBH STOL OilOlS 
*Sh2| ^Silh SAIOKAIS t.) *ra*m, 3? AlAlfl ^IEHEJ ^^HW sm^QF. 0I2F srs 

M7ias(ir)2i q*hh 2j^hoi oiioia ^soii clfe uia7is(i)oii2i ¥3h2i §eh^ 

:W3H(!r)2J ^CHI CQ-E ^371 ¥^21 ^CHI HJ^hOt #iHSD. 3 ^IXFa^dr)^ AU1ol %W 
2J 2£g ^lEILK OlOfl M Ul 3715(1)0121 ^ 
2J^h01(^^rL OhOlM ^aAlOil^ ISC7I7 

a«w sxieiti *i-Q. 

O-^OII ECU(8)7h LH37IB-2J AlgAIM S^Sl^ S^EJ g^OH *mO\ M*3t±0(M IE). 01 AI§A|2J 2 
^El-Ei ^?l7:i(107)(?;i!2EM s h ZE)2J ^1^(^)011 tS^HaQ. 

^a^^, LH37IS2I AISAIN 2i01Ai2J tia4=(N)2J gt^, UEM 1 UJ2I ■ »0L LH37I5 
oj 2 £i LFEj-LH L J^2(T,)0I ^#(T, %R 80 X)g^0il^, tia^(N)^ UliU^ 71Z.KA t„) 

chi Ai =i £ia^(M 0 ,)oii tts, l j^se(tj7F ^ a =0x011^, yi^ ziai 

2Ka t lrt? )CH! ^5112^ (H ((P )01I gtta. 0I51S T^SAIDil °iCHA12J ^^-°2j §E7F #01^5 ^Oil 2J 
^FDI, H tia^OII ^HA1^ ^iSA|2] ^SxKN,.^)^ H£A|2] ^Sxl(N,. 0 .)SQFE ^ 

seioi ^E^. nan, .01 lh37is.ki)2i gsj-oi 2t§i tmuwEj 7i^(a t.-.,A t.-osj" afoioii sa7i ^ 

^F7F ^EIS, 01 £I34:(N)2] #^0| AI^EICH m^tl #EH7F EI7I S Jl, S^Oil [KWz LH37I& 
01 SXI^HhHSEF. 

HEiH^, AI=AI mi LH37I5KD* tia ^mt^ ^EFE17F ^E|H 7I&S »3J »a7|(3)2| ft" 
2§^I ^l^^^ §Aim3, ^EFEiEJ s^Oj gAlt.^, LH27I5-2J ^a#EH01l CH^oFOt AiA1o| 3 

ft-ae^rm m#2j #ehs ^iai^ie^ ^foi lh37i^ ai### ^#ai?ihaf 5101Q. 

ai3E(a)0| UEFtH dHFSTOI, ECU(8)^ ^EFEi ^^|x| (107)S^Ei2J ^a^CSOM a^*fO| LH2 
71^(1 )2j AI^AIM 3^£jO(XII1E2j M^(IOOI)), SAI Oil ^El a2(a.r)2J ^71 

?1M^(SD)2J H7I^ AF^H^ 100%^ ^SEIH. 01 #EH^ H13£(b)H LFEFHj UHF BTOi; #71 «q 
a^(S=)7h £101, ^EFEiEJ ^SOI iSS ElflUFXI fl^aD(S^!1003) . 01 M^a2:(SS)7F 

S2F ^AltHL #71 ^El 4!2(arr)2| ^±I*(RD)2| 3AF(dD/dt)7h ^gEILF (M^1004), 

OIUH, #71 ECU(8)^ 4=S {S Ai (102)(XHI2EM £S)£ ^Ei2J S^dOM 2J71^F01 ^S^FTil £!CF. 

1, #7|2J 0I2IQ1IE ai5£(a) LH AI (c)01l LFEF^I HI-EF SOL TIM^i &!£(!») 
2j S-i|^(RD)21 2AKdD/dt)ffi3 OhUEL- E 3 AI3^(TD)21 37I3JFAIE LH37I&2J L J^4S01I [CJ-EF 
^§1f4 7F§^FLF. OIlliL #E ^71 ?1M^(SD)rr IOOXsL ^§£101 SD. §E(c)01l LFEFtij 
3i|i?(RD)2| SAF(dD)^ OFOIH^ SSE12J iq Z.^M dtS SHI 3 BiW(dD)E« LFEF^ 310IEF. 

a, *FSf2| araAIM ^CHAI^ #7|2h 0F^7FA|^, LH3715(D01I EH*!- ^oF^ 3^*CT SCH*fD. 

□ g 0| 1°^ t:F-AH ^"371(3)21 grae^ ^Al^^^ SA|AI?1 ^371 ^FM 1W1I3£^ Xil7im 
H, E LH 3 71 5(1)21 S^HM 7;HT21 ^aoil ^quFTil oF^ 501 Q. 

3^ ECU(8)^ aiBE(a) LHAI (c)(H UEHi! HF2F SOL ea^gifi !gM« m *r|| 
£fl»(108)(ja2£» S^)2| «q(Si)0| 2|^F01 ?:Flf2J ^2 AIM 51oFH (H1E2I ■B|(1001)), TIM 

2. E. ^Ei d2(Hrr)E| ^71 54^^(SD)# 100XS flStCKSS|1002). □ CF^, 1^21 AI3^(TD) 9 ^ 
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±I^(RD)2J 3AKdD/d)S flgW-KB 5 ! 1003, 1004), □[ W mm M3 LH9?ISh ^ 4=£(TO0il CHS*]- 

zra gmm^ 5ie 7i**h-l ^Aiwioii aows ijm^25 5iE ?^ok:f. 

E*h §E0il ^OiAi, XI3^(T0)M 2(0)25 MM 3*, XI3^(TD)M £§2J £t25 

*»M S^EJ Hf^m UEH.HH 2JD. 

DW^£g , ?M?E0il 20iAi = , E5M *!!Ai(103)2J as? £!S(H2£S S£)5*E1 3 B»S(a 8 )M 

^km 7m?#ehm aaara (M^ioon, 3x1, ?i52£ ^ei dscomjsi ?i5^(sd)m mo%5 

fiStCI- (S5J10Q2). E 0U2| X12^(TD) 5! S±I^(RD)M S§SHJ-(gS!(1003, 1004)), 3 EDI, 7W2| 
gEOil [[fEI- ^2J gg*»D. mm M9 SI17E(a) LHX|(c)01l dei-b s ^AlWIOUi^ 3W££ 

3EK?ii2i an, pm* aiaa), am (2), 7w an (3)5 u^oixm, ^ anon chsoKm oiei £g 

a XI3^(TD) S ghfcl^EJ gAKdD/dt)8 QlgoKM J0@Q| 29SQ. 3 32h 7MtAIM SJCHAi, %\M 

I^?l(3)21 ara§STOI gS-EICH LH37I^SJ S^oKJ ?Nr£OI *^i!2F SAIM, LH3?l*H}il 

ttttl ITS 7 1 W2| 9 a-E UM^EHM [HSt!" 5101 SD. 

□sol ^iQii n JW^m as*!- §ra hoists ecu(8)7f saa^ i5°^5ej ^25 oiei-oii 

flS&D. 

fl|18ECHI^ 271^1- 3^A|(XiI1E &£)2J gS^WMOE, 3Xi, 01IM M310ms2J M^25 X\ZU\ A| 
^EI3(^1200), ¥oh£!f?(U )2J St^(dl£ JM^ol-OI 01511 HI 51»(l,02h d|in*]D(±gi201). 

oi Him^ aa, di* i„ Em seaaa 3^011= ( r vESj ) wauiojsi awasdr), m 

25= =g§ Sto^l ^! 2 2j 1,2] £J^*tQ(^ 202). CF^Oil £ICH!Ai ^ U 

Oil EmQI, WIS 13 £M S|9£2> ITS &7IIM 7|2<*H BIQIgS^EI ?i52Z 5 El ^([LOEJ ^| 
5HE^(SD)ej StS 3 AHehQ(^o]203). II D§ £9I0ilAi ^ SDM 05 uKQ, TOM 2(0)25 SE, Q 
A| dD0il = HSxIdOM ^CH DUrr^J SH@M ^§^^(^^204) ggSJCK^gaE) . 

3 Q^S ^1 ^gl(201)0il ^CHA1~ r N 0j 7F £JH, D7F S (0)3 XI Ot¥l 5fB^I-Il(^S]206), S(0) 
OI OFU ryESj ) 3^011^ 4 h 7|2J D^^Ei dDEi'a 2^101(^207) (^S205). 

01^-21 S-^M 9H^I€j ^1 ^^(201)(HI ^CHAi, ^71 071- gOIEFH 59EI2im 3^ r YESj )0il 
^ ^A| §St!CK(^^205). 

QhSCHI ?HM9E0il^ OflCHS ^m2#A|2j 15°^M7F 5A|£IH, a AEI7I- (^^1300)£I3, OilOitl 
gejOl goixi oi^M S-E!t]-Q(^S301). 

Zl 12h r Y ESj EHI fl£!4:(N)2|- SHE! 3^(^)1 S^ura(^^302), 01 N2F V B 

Oil EJ^FOt EilO|M# S^oFOI SDM ^Q(^g!303). Zl ^71 SD# OS, 2(0)1 TOS, ^§Xl(K) 
m dDOil ^Oi ?i^^ ^El >j3(arr)EJ imm ^g^CK^304) E 2J CHIOiS m^m 
(^^305) g^EK^^306). 

H DI ^71 01- AiAiol ^±M9\ 001 1 LIH JIhXI SJ-^I-^ 51 (£B 307, 308)^ a^j ^jeEOil U-EHi 
5121- M^^I-CK ^, 0I#E1 M^^^MOil UEi-3 ^^011 E1^|-3, A|^2J ^im\ mtO\ DEI &m MMt\ 
^Al?l^ ^^^(Xii6E g-i)E1 SHgOl IT^EITi! SCF. 

^|20E0il^ LH37I2-EJ AlgAI S^AIE] iAIEIOi SiH. 3Xi, xiEl?!- ;H Aj (>:gj400)Ei3 . ± 

EFEi M^OI ^3 XI OI^M 52^11(^401), ryESj 3 ^^Oil^ ^2d2(T,)M 
S^oHl(^(402),OI ^^d2(TOM KFEFOIE15 uFOl TDM S^^EK^^403). Ch^OiL DM 10025 
Af-7| g^ti- TDM T05, HEII1 ^Sa1(K)M dD5 51-11(^^404), QAI ^ El-El M^M 

oKH(^^405) X-IEJM eS*j-Q(^gj406). ^, A^^EJ IH@0I ^S^IQ. 

3 Cm ^«|(401)0il SiOiAi rNOj EE 5.^EI3, M5^^ E3EJ °^£5 OltS^Ol TD7F 23X1 
01 ^M &3^CK^:S407). 

01 TD7F 2(0)01 OFUEfH 33EI3(^ ^/ESj ), ^71 TD^^Ei M^SJ Z.^ Oil CH^ofe A t7h 2"#EI 

Oi gg(406)*|-Q. 3EIH, OI^EJ T07I- 201 1 OH33I-XI SM^P-. <£J\ TD7F 201 El 3 

^ E3EJ OI^FOl, OM AiAiS! ?k±k\1\ 201 1 OHHI-XI &mmH (^S409, 410)g^CK 

^406). 

E M 21E^ l-SAIEJ i^°^§§ UEKHH 0151= ^(501)0il SiOiAi ^2 M^OI 

^3X1 OI^M ^3tffi, ^B(505)0il SiCHAi ^2 E^M SM SilEmra, 4^1 Sil20E0il UE1- 

3 M5°2F e^oFCH, ^AUti" ^^tLCK OISEJ #5^50il E]uh3 DEI ^ rirgEj 

^IZJ-(TD) ^IF^Oil AiAiol S-^U^ ^r^l AKIFEIM ^^EJ (X1I6E ^)SHi!M ^^^l 

5l#5 ^ii22E0il^ 7^A|E1 S| E| M5^7|- EAIEIOi 2D. flEPI- 7H AIEI3 (^^600), 3Xi 
E5Mi!!Ai(103)(^l2E iTi)2i ^^(e )# aq?2D(^a601 ) . 01 e 5^Ei 6 2| St 

M ^tftW 8 )M ^1-12, 01 A 8 ?h Oih: amOiL Si^XIM 5eti-Q(^^603,604,605). ^, 

7^21 §E7h ai!3MEf 1 ^S!(606)25, ail 3fiQ ^H, 311 2SD M ^(607) 

25, ZLEIH ail 221- aillil-21 AFOIOil 2= 2^0il£ ^^(608)5 StSoE, EilOI^M S^^FCH ^ 
Q\^t[~ T03, dD3, TD2, dD2, TD1, dDIM WD. (7^31 a 21- TD, dD2J ^TilOil ^HA1^ 
XH17E(b),(c)M mZ) 3 Cm 2i^h01 7*1- TH, eft, TD^, dDL,, TQ, dQM ^ TD, dDOil 

(^^609, 610, 611) DAI 00il£ 100S ^Oi I«gf ^gmH £^CK^612). □ DSOil 01 
IS Oil m-EhAI DM «5FA|?17^ 51^ ^I2J M5°*|:52f M^ohEF(^g] 613 LHX| 616). 

012-21 ^225 ^E-IE 2 u -ilti- HI-2I- -aOL 5 ej^ STa^l2l 101 Al^Oil 2JuF3, LH3 
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iwi«TOTftsi?a-^amma , sai e :i « , s8i.i8Pis 
^ram^si is?a ^mapi^a^ams'Ms aa 

is&Cm 9 ®!- « Mfoofias walls' sin 

3. S101AI, LH3?l5h HOI^SS, £71 WI2| UIS7I5HJI A|g#EHM SlQjl 

8 TO 4. 7HI S10JAL i&\ LH97IS!- affl^SS 4^1 »H2| LH33I30I 7& =EH(H °!DH 

limgw! ibf^sa? asraswa nm 

sto 6. astro «oiai. ma?is smw^&s. »na waasoi oiois 4 w eh<hi kq 

Il^epj^^OJIS. 4^1 HgS| 4^1 XI3^(DT)M g(0)£S 5h= 21M *M 

7- flMHH 2MHAI. £21 LHS7IS HO^BS DAI 4K7I 4g n@2| 4^1 S3 ?1MSF 

8. H4& £E= aSsHH SlOlAi, 4 I 7I LUSTS' DAI, £71 ±§ £71 ^ 

lf(SD)# L H3?I5»£I a3*IU CHgSKJ) S§Sh= i32S th= *RB I?S7I2| SI 

sj Bjassyp a 4^1 ^24=321 saw chssioi iss^ 2§ *ra sra 

10. n6SM 2101 AL tJ7f LH37IS!- JfflOI^9S. DAI , £71 WS7ISM2I 7I7II*! § 

12. a sum sichai. £7i lhs^ih- aoi^es dai. £7i ±3 ngsi £7i 3**?(rd)si 

|AKdD/dt)M £71 LH37I& ££0)1 CHSthO) i§olS 21S m= KM ^S^ISJ 3CH Al^i 
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